Neurofibromatosis type 1 (NF1), also known as von Recklinghausen's disease, is a genetic neurological disorder characterized by cutaneous and plexiform neurofibromas, café-au-lait spots, Lisch nodules, freckling in axillary and inguinal regions, optic gliomas, bone abnormalities and an increased risk of malignancy. It is also reported to be associated with adverse perinatal outcome in pregnant women.
Introduction
Neurofibromatosis is a hamartomatous disorder of neural crest tissue transmitted in an autosomal dominant manner [1, 2] .
Neurofibromatosis type 1 (NF1), also known as von Recklinghausen's disease, is affecting approximately 1/3500 individuals in all ethnic groups. It is characterized by cutaneous and plexiform neurofibromas, café-au-lait spots, Lisch nodules, freckling in axillary and inguinal regions, optic gliomas, bone abnormalities [3] , and an increased risk of malignancy [4] .
It is also reported to be associated with adverse perinatal outcome in pregnant women [3] .
Most of the current obstetric literature indicates that pregnant women with NF1 have increased risk of complications like spontaneous miscarriage, preterm delivery, preeclampsia, intrauterine growth retardation, stillbirths as well as maternal disease aggravation [5, 6] . However, this is a case with a normal obstetric outcome without the aggravation of dermatological lesions of the condition during pregnancy.
Case report
A 32-year-old primiparous female (1G1P) was admitted for intense labor pains to the Department of Obstetrics and Gynecology of the Emergency Hospital Pascani, at 37-38 weeks of gestation with asymptomatic cutaneous manifestations of neurofibromatosis on the entire surface of the body: café au lait spots, axillary freckling and neurofibromas (Figures 1-3) , along with an extensive congenital plexiform neurofibroma on her left breast, extending to the nipple-areolar complex ( Figure 4 ) [7] . The past history of the illness describes that the patient was diagnosed with NF1 disease at the age of 14, despite the fact that the patient reports that she has had the skin lesions since birth. There was no family history of neurologic or cutaneous disorders.
At the age of 21 she started experiencing sickness, vomiting, intense headaches, vertigo and she was admitted to the Neurosurgery Department of "Prof. Dr. N. Oblu" Emergency University Hospital, Iasi, for further evaluation where she underwent brain surgery for a fourth Ventricle benign tumor. As the patient reports, she then underwent surgery for 14 times for the replacement of the draining system and, 2 years ago, for the placement of a permanent ventriculoperitoneal shunt.
Physical and laboratory examination showed no findings of hypertension or preeclampsia. The EKG revealed a Right Bundle Branch Block (RBBB) and inverted T waves in DII, DIII and aVF, risk factors that necessitated caution when it came to the general anesthesia and the patient had continuously ECG monitoring throughout the operative and perioperative procedures. Laboratory exams showed a high level of fibrinogen: 678 mg/dl. The ultrasound examination revealed the fetus in cephalic presentation. Doppler ultrasound examination revealed poorly perceptible fetal heartbeat.
The patient reports that part of the neurofibromas on the skin, mostly on the upper limbs, decreased in size during pregnancy.
A segmento-transversal cesarean section was performed due to abnormal Cardiotocogram (CTG) tracings and, after an uncomplicated pregnancy, the patient delivered a male neonate with a tight nuchal cord, weighting 2680 g, with no heartbeating after the 1 st minute and with an Apgar score of 6 and 7 at 1 and 5 minutes, respectively.
During the surgery, a second longitudinal section of the uterus was necessary due to the numerous neurofibromas of the uterus that delayed the delivery of the new born. The patient also underwent bilateral tubal ligation at the doctors' advice due to the high risks of complications of the disease. After the surgery, the patient accused intense abdominal pain that required opioid analgesic drugs, Morphine, 2 mg.
The infant was admitted in the neonatal intensive care unit where, after 24 hours, he developed necrotizing enterocolitis for which complete recovery 10 days of treatment were necessary. The new born is currently healthy, breast-fed mostly from the mother's right breast (the left breast affected by the neurofibroma has low milk supply), showing, for now, no signs for NF1, but a genetic testing and counseling was also recommended. Both patients, mother and son, were discharged after 15 days of hospital care, with a very good evolution.
Fig.5. ECG of the patient reveals a Right Bundle Branch Block

Discussions
This article presents a case of a pregnant woman with a known NF1 disease since childhood and with a Fourth Ventricle benign tumor surgery, a permanent ventriculoperitoneal shunt and a RBBB. No major lesions that could compromise pregnancy outcome were detected, thus allowing the pregnancy to continue to term uneventfully [3] . However, this is a case with a normal obstetric outcome, without the aggravation of dermatological lesions of the condition during pregnancy.
Descriptions of individuals purported to have neurofibromatosis have been discovered in manuscripts dating from 1000 AD [8] .
However, it was not until 1881 that von Recklinghausen coined the term "neurofibroma" when he observed that this benign tumour arose from the peripheral nerve sheath [9, 10] . The different forms of neurofibromatosis were separated and delineated in the late 20 th century [10] [11] [12] [13] [14] [15] [16] [17] [18] .
The National Institutes of Health Consensus Development Conference formulated the diagnostic criteria for neurofibromatosis 1 (NF1), underlining the Arch Clin Cases 2014; 1(2):62-66 pivotal involvement of the skin, bone and the nervous system in the condition [10, 19] . In 1990, the NF1 gene was cloned on chromosome 17q11.2 [10, 20, 21] . Neurofibromin, the gene product, is ubiquitously expressed at high levels in the nervous system and functions as a tumor suppressor [10, [22] [23] [24] . Loss of neurofibromin through mutation leads to an increased risk of developing benign and malignant tumours in affected individuals [10] .
Neurofibromas mostly start developing at puberty and can increase in size and number during pregnancy [25, 26] . However, in this case, the patient reported that neurofibromas, mostly of the upper limbs, have decreased in size during pregnancy.
Obstetricians should ensure that pelvic neurofibromas do not impede the delivery [10] . In this case, neurofibromas of the uterus determined a delay in the delivery of the baby and necessitated a second longitudinal section of the uterus.
An increased rate of caesarean section is also reported which could be due to fetal distress, malpresentations and cephalopelvic disproportion due to undiagnosed pelvic neurofibromas and pelvic contractures including cases of kyphoscoliosis affecting the lower spine (sequelae of NF1) [6, 26] .
Although many affected persons inherit the disorder, between 30 and 50 percent of the new cases arise spontaneously through mutation (change) in an individual's genes. Once this change has taken place, the mutant gene can be passed on to succeeding generations [27, 28] .
It is known that NF1 patients may have cognitive problems and behavioral difficulties. Cognitive problems are the commonest neurological complications in NF1 individuals and usually present as an IQ in the low average range; severe intellectual deficit with an IQ <70 is rare. Specific learning problems have been observed in 30-60% of NF1 children [10] . Our patient finished only a professional school, not being able to complete her studies because of the disease and also because of her limited financial condition. She is now retired due to her medical condition.
The newborn requires assessment at birth for possible early complications of NF1 and at least yearly review until the disease status is clarified. If there are no features by the age of 2 years, NF1 is unlikely but one final review at 5 years is advised [10] .
As a minimal precaution, all patients with RBBB should have continuous ECG monitoring throughout operative or perioperative procedures which are likely to stress the conducting system of the heart [29, 30] . The presence of BBB is not associated with a high incidence of postoperative cardiac complications. Perioperative mortality is not increased in patients with RBBB [31] .
Whatever may be the route of delivery, maintaining an adequate balance of myocardial oxygen supply and demand is the key to the successful outcome [30] .
Conclusions
NF1 is a genetic disorder that has increased risk of complications as well as the aggravation of the maternal disease.
However, this is a case with a normal obstetric outcome, without the aggravation of the dermatological lesions of the condition during pregnancy.
